Introduction. The aim of the study was to assess coordination training means used in a 6-month training cycle of wrestlers. Material and methods. Thirty-two male Greco-Roman wrestlers from the sports school SMS in Radom were included in the study. They were 16-19 years of age and their average training experience was 4.5 years. The assessment of coordination training means was made on the basis of training observation. Thirty training sessions were analysed, including 20 pre-season and 10 in-season sessions. The investigation included the volume of coordination training in a 6-month training cycle, the type of coordination ability trained, the direction of impact, complexity and relative intensity.
Introduction
Wrestling belongs to a group of sports with high complexity of movements and the variability of conditions of their application. During a fight a wide range of grappling techniques performed in various ways can be observed. The precision of movements performed depends on the coordination levels of a competitor. Therefore, it is one of the most significant and indispensable elements in the training process of wrestlers. An adequate emphasis on coordination training, including the development of the predominant CMAs, is an absolute must at all stages of wrestlers' training [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
Coordination complexity is an essential criterion of classifying training means when assessing the volume of loads in combat sports [7, 11, 12] . In wrestling it is noticeable when means at various levels of difficulty are applied. These include exercises where different muscle groups are engaged. Such exercises are performed in non-standard conditions, sometimes with various accessories or pieces of apparatus as well as during a non-standard fight. The following factors influence the coordination complexity of exercises in wrestling: levels of activity and the number of participants, time limit, size of the exercise surface, difficulty of a motor task including acrobatic elements, a fight against a stronger opponent or several oppo nents as well as wrestling games and plays with elements of team games.
Despite its theoretical and practical importance, the classification of coordination training loads has not been sufficiently investigated as yet [7, 11, 13] . It is borne out by the fact that there are no precise rules of classifying training means in terms of volume, intensity and coordination complexity [7, 11, 12] . The lack of the classification of coordination training loads may result in an incorrect planning of a training cycle and ineffective training of an athlete [11] .
The aim of the study was to assess coordination training means applied in a 6-month training cycle of Greco-Roman wrestlers.
Material and methods
Male Greco-Roman wrestlers from the sports school SMS were included in the study (n=32). They were 17.6±1.54 years of age and their average training experience was 4.5±2.21 years. Fifteen wrestlers possessed the so-called first sports class, whereas the remaining 17 wrestlers had the second sports class. All the wrestlers volunteered to participate in the 19 Table 1 . Coordination training means used in wrestling including an ability trained, coordination complexity and relative intensity [14] experiment and provided their consent; the subjects were motivated by having their competencies analysed.
The analysis of coordination training means used in the training of wrestlers
The assessment of coordination training means was made on the basis of the training observation. Thirty training sessions of a 6-month cycle were analysed, including 20 pre-season and 10 in-season sessions.
Training means were assessed taking into account their volume (%), complexity (pts) and relative intensity (%). According to Farfel's concept [13] , all coordination means were divided with regard to their complexity on a scale between 1 and 5 points. The following criteria were taken into consideration: accuracy (1 point), high precision (2 pts), accuracy and speed (3 pts), accuracy, speed and changing conditions (4 pts), accuracy, speed, a higher number of participants and new unexpected situations (5 pts). Relative intensity was calculated using the measurement of heart rate (HR min) while performing an individually assigned exercise in relation to the average value of HR min during a competition (table 1) .
The assessment also included the period of a training cycle, a coordination ability trained and the direction of impact of training means. The means were divided into general (G), related (R) and special (S).
An observation sheet was used in the research. The sheet was used to record training means according to the list of coordination training means included in Table 1 .
Results
The volume of coordination training during a 6-month training cycle amounted to 31% in a pre-season (preparation) period and 23% in an in-season (competition) period. In total, coordination means accounted for 27% of the training. The other types of training took up 73% of overall training time.
Taking into account the direction of impact of coordination means, the following values regarding the volume of exercises in the pre-season period were observed: G -21%, R -34%, S -45%. In the in-season period the values were as follows: G -15%; R -25%; S -55%.
Both in the pre-and the in-season period ( Figure 1 ) the most amount of time was spent improving movement rhythm (20-30%), movement adaptability (15-20%) and movement coupling (15-20%), while the least amount of time was devoted to kinesthetic differentiation (5%), spatial orientation (10%) and quick reaction (10%). The largest volume (55%) was observed in the means of the highest complexity (4-5 pts), while the smallest volume (25%) was noted in the least complex exercises (1-2 pts) on a given scale ( Figure 2 ). The average complexity of coordination means was 4.27 pts and depended on the period of the training cycle. In the pre-season period the average complexity amounted to 4.13 pts, while in the in-season period it totalled 4.41 pts.
Relative intensity of coordination means in the pre-season period ranged from 65 to 90%, while that in the in-season period was between 75 and 105%. The highest relative intensity both in the pre-and in the in-season period was noted in S means, whose intensity ranged between 85 and 105%. The lowest intensity (65-85%) was observed regarding G means. The average intensity in the case of G, R and S means equalled 76.2%; 82.5%; 93.5%, respectively ( Table 2) .
Intensity also depended on the complexity of the studied coordination means. Both in the pre-and the in-season period low-complexity means (1-2 pts) were the least intensive. In the pre-season period the intensity value was 67.6%, while that in the in-season period equalled 71.5%. The highest intensity was observed in exercises of the highest complexity (4-5 pts) as it amounted to 91.2% in the pre-season period and 95.4% in the in-season period. The average intensity of low-, medium-and high-complexity means was 69.6%, 81.9% and 93.3%, respectively (Table 3) .
Discussion
It was observed that coordination training took up 27% of overall training time. It was more than other authors had noted in their research. In their opinion, this type of training in sports involving complex movements should take up 15-20% of training time [7, 11, 12, 15] . In all probability, it is connected with the fact that the distribution of coordination training loads in wrestling may be relative. The same training means applied at different intensity levels, different intervals between exercises and different numbers of repetitions may be used to develop both special fitness (technical and tactical skills) and conditioning and coordination abilities.
Special and related coordination means took up the largest amount of time. It is undoubtedly connected with the level of wrestlers and the period of a training cycle. Special means were dominant particularly in the in-season period.
The most amount of time was spent improving movement rhythm, movement adaptability and movement coupling, while the least amount of time was devoted to kinesthetic differentiation, quick reaction and spatio-temporal orientation. Despite the differences between researchers who deal with the issue of classifying predominant CMAs in wrestling, such abilities as kinesthetic differentiation, quick reaction and spatial orientation are considered to be the most significant [9, [16] [17] [18] [19] . Our research revealed that the volume of training devoted to developing these abilities was the smallest. It is not in line with the guidelines of coordination training, which state that more attention ought to be paid to improving predominant CMAs of a given sport [7, 11, 15] .
Coordination complexity of the means applied in wrestling depended on a training period. The largest volume was observ ed in exercises of the highest coordination complexity that were used in the in-season period. A similar situation was observed in the case of relative intensity, as in the in-season period the means of the highest intensity took up the largest amount of time. It stems from the fact that bigger volume of different variants of the fight was introduced into the training, thus increasing the complexity and intensity of training means. The data obtained are in accordance with methodological guidelines of other researchers, who indicate that together with an increase in the sports level of wrestlers as well as in the intensity and the direction of impact of the training means, their complexity, specificity and relative intensity also increase [7, 11, 12, 15] .
Relative intensity of the studied exercises increased together with an increase in their coordination complexity both during the pre-and the in-season period. It also depended on the direction of impact of the means applied. In some exercises it is higher than relative intensity typical of a fight. Its purpose is to prepare a wrestler better to fight during sports competitions. The dominance of the high intensity and complexity of coordination means results from the fact that in the training process of the best wrestlers we can observe training means (e.g. aimed at improving technique) that are repeatedly applied in non-standard conditions and with time limit in order to create competition-like conditions.
In the training process of wrestlers particular attention should be paid to coordination training that involves developing predominant CMAs with intensity and complexity that would be proper for this sport. Further research ought to focus on verifying and classifying training loads applied in wrestling in terms of coordination motor abilities. 2. The most amount of time was spent improving movement rhythm, movement adaptability and movement coupling, while the least amount of time was devoted to kinesthetic differentiation, quick reaction and spatio-temporal orientation.
Coordination complexity of training means used in wrest -
ling depended on a training period. The highest complexity of coordination means was observed in the in-season period. 4. Relative intensity increased together with an increase in the level of coordination complexity of exercises and it also depended on the direction of impact of the means applied. 5. In the training of wrestlers exercises of the highest coordination complexity took up the largest amount of time.
